Lentivirus-mediated gene transfer into hematopoietic repopulating cells in baboons.
Efficient transduction of hematopoietic stem cells is a prerequisite for successful hematopoietic stem cell gene therapy. Oncoretroviral vectors are the most widely used vectors for hematopoietic gene therapy studies. However, these vectors require cell division, and thus efficient transduction of quiescent stem cells has been difficult to achieve. Lentiviral vectors can transduce non-dividing cells and therefore may be more efficient in transducing quiescent hematopoietic stem cells. We have used a competitive repopulation assay in the baboon to compare transduction of hematopoietic repopulating cells by lentiviral and oncoretroviral vectors. Baboon CD34-enriched marrow cells were transduced in the presence or absence of multiple hematopoietic growth factors using a short, 2-day, transduction protocol. Here, we show that efficient lentiviral transduction of hematopoietic repopulating cells was only achieved when cells were transduced in the presence of multiple growth factors. Using these conditions, up to 8.6% of hematopoietic repopulating cells were genetically modified by the lentiviral vector more than 1 year after transplant. Interestingly, the number of lentivirally marked cells increased over time in three of four animals. In conclusion, these results suggest that lentiviral vectors are able to tranduce multilineage hematopoietic stem cells, and thus, may provide an alternative vector system for clinical stem cell gene therapy applications.